
AMENDMENT UNDER 37 C.RR. § 1.114(c) 
U.S. Appln. No. 09/206,971 

AMENDMENTS TO THE CLAIMS 

This listing of claims will replace all prior versions and listings of claims in the 

application: 

LISTING OF CLAIMS: 

1. (currently amended): A printer control circuit, which is a dedicated printer control 

hardware circuit disposed between an upper apparatus , which outputs high-resolution raster data 
for a first image element included in a print image and second low-resolution raster data for a 
second image element included in the print image, and a printer, the printer control circuit 
comprising: 

a receiver for receiving the high-resolution raster data for the first image element and the 
low-resolution raster data for the second image element from the upper apparatus via an interface 
connected to the upper apparatus; 

a halftoning circuit for performing a halftone process to convert the high-resolution raster 
data[,] for athe first image element that ar e transmitted from said upper apparatus into first 
received by the receiver into low-resolution raster dat a for the first image element ; and 

an image completion circuit for obtaining low-resolution raster data for a complete print 
image based on the low-resolution raster data for the second image element received by the 
receiver e mploying second low resolution raster data, for a s e cond imag e element, that are 
transmitt e d from said upp e r apparatus, and s aid first the low-resolution raster data[,] for sakkhe 
first image elemen t, that are transmitted from said halftoning circuit. 
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2. (original): A printer control circuit according to claim 1, wherein said first image 
element is an illustration, and said second image element constitutes characters and graphics. 

3. (original): A printer control circuit according to claim 1 or 2, wherein said high- 
resolution raster data for said first image element, which are transmitted from said upper 
apparatus, are expressed using an upper apparatus display color system that differs from a printer 
display color system that is employed by said printer; wherein said second low-resolution raster 
data for said second image element, which are transmitted from said upper apparatus, are 
expressed using said printer display color system; and wherein said halftoning circuit also 
performs color conversion for said high-resolution raster data for said first image element that 
are transmitted from said upper apparatus display color system to said printer display color 
system. 

4. (original): A printer control circuit according to claim 1, wherein for said low- 
resolution raster data for said complete print image said image completion circuit changes pixel 
order for interlaced printing. 

5. (original): A printer control apparatus according to claim 1, wherein a memory is 
provided for said image completion circuit, and wherein to obtain said low-resolution raster data 
for said complete print image said first low-resolution raster data for said first image element and 
said second low-resolution raster data for said second image element are superimposed and are 
written in said memory. 
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6. (original): A printer control apparatus according to claim 5, wherein, when said 
image completion circuit is writing one of said first low-resolution raster data for said first image 
element and said second low-resolution raster data for said second image element, said image 
completion circuit holds the other of said first and second low-resolution raster image data that 
are to be written to said memory. 

7. (original): A printer control apparatus according to claim 5, wherein said high- 
resolution raster data for said first image element and said second low-resolution raster data for 
said second image element are sequentially transmitted by said upper apparatus; and wherein, 
when said image completion circuit recognizes that raster data both for said first and for said 
second image elements have been rasterized, said image completion circuit increments a vertical 
address for designating a location in said memory for writing said raster data, and superimposes 
and writes, at the same vertical address in said memory, said raster data for said first and said 
second image elements for the same raster. 

8. (original): A printer control apparatus according to claim 7, wherein, for a raster 
having said first image element or said second element not available, a raster end command for 
instructing raster termination of a pertinent image element is transmitted by said upper apparatus, 
and wherein, upon receiving said raster end command, said image completion circuit 
acknowledges said raster termination of said pertinent image element and obtains the same 
results without requiring null data for said pertinent image element that is being written in said 
memory. 
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9. (original) A printer control apparatus according to claim 5, wherein, in order to 
develop said low-resolution raster data for said complete print image, said memory has a 
capacity that is large enough to store all the raster data in a range that is equivalent to one where 
the print head of said printer covers two paths; and wherein, while said image completion circuit 
reads raster data stored in said memory that said print head requires for the current path, said 
image completion circuit writes raster data in said memory until the last raster that said print 
head requires for the next path is reached. 

10. (original): A printer control apparatus according to claim 5, wherein said image 
completion circuit writes raster data to said memory in an OR write mode; and wherein said 
image completion circuit reads raster mode from said memory in a clear read mode during the 
last reading cycle for each raster, and in a normal read mode during a reading cycle other than 
the last reading cycle. 

11. (previously presented): A printer for printing an image including a first image 
element and a second image element comprising: 

a dedicat e d hardware circuit for processing image data including first high-resolution 
raster data for the first image element and low-resolution raster data for the second image 
element that are received from an upper apparatus, said dedicated hardware circuit including 

a distributor which receives the image data from the upper apparatus and distributes the 
high-resolution raster data to a halftoning circuit and distributes the low-resolution raster data to 
an image completion circuit; 



5 



AMENDMENT UNDER 37 C.RR. § 1.114(c) 
U.S. Appln. No. 09/206,971 

awherein the halftoning circuit performs for performing halftoning for the high-resolution 

raster data for athe first image element received from said upp e r apparatus and the distributor, 

obtains obtaining first low-resolution raster dat a for the first image element, and transmits the 

obtained low-resolution raster data for the first image element to the image completion circuit ; 

and 

a ftwherein the image completion circuit for obtainin g obtains low-resolution raster data 
for a complete print image from second low r e solution rast e r data that are received from said 
upper apparatus for a second imag e e lement, and said first low resolution raster data that ar e 
rec e ived from said halftoning circuit for said first image e l e ment based on the low-resolution 
raster data for the first image element received from the halftoning circuit and the low-resolution 
raster data for the second image element received from the distributor , 

wherein printing is performed using said low-resolution raster data that are obtained by 
said d e dicat e d hardware circuit for said complete print image. 

12. (original): A printer according to claim 11, wherein said first image element is an 
illustration, and said second image element constitutes characters and graphics. 

13. (original): A printer according to claim 11 or 12, wherein said high-resolution raster 
data for said first image element, which are transmitted from said upper apparatus, are expressed 
using an upper apparatus display color system that differs from a printer display color system 
that is employed by said printer; wherein said second low-resolution raster data for said second 
image element, which are transmitted from said upper apparatus, are expressed using said printer 
display color system; and wherein said halftoning circuit also performs color conversion for said 
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high-resolution raster data for said first image element that are transmitted from said upper 
apparatus display color system to said printer display color system. 

14. (original): A printer according to claim 11, wherein for said low-resolution raster 
data for said complete print image said image completion circuit changes pixel order for 
interlaced printing. 

15. (original): A printer according to claim 11, wherein a memory is provided for said 
image completion circuit, and wherein to obtain said low-resolution raster data for said complete 
print image said first low-resolution raster data for said first image element and said second low- 
resolution raster data for said second image element are superimposed and are written in said 
memory. 

16. (original): A printer according to claim 15, wherein, when said image completion 
circuit is writing one of said first low-resolution raster data for said first image element and said 
second low-resolution raster data for said second image element, said image completion circuit 
holds the other of said first and second low-resolution raster image data that are to be written to 
said memory. 

17. (original): A printer according to claim 15, wherein said high-resolution raster data 
for said first image element and said second low-resolution raster data for said second image 
element are sequentially transmitted by said upper apparatus; and wherein, when said image 
completion circuit recognizes that raster data both for said first and for said second image 
elements have been rasterized, said image completion circuit increments a vertical address for 
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designating a location in said memory for writing said raster data, and superimposes and writes, 
at the same vertical address in said memory, said raster data for said first and said second image 
elements for the same raster. 

18. (original): A printer according to claim 17, wherein, for a raster having said first 
image element or said second element not available, a raster end command for instructing raster 
termination of a pertinent image element is transmitted by said upper apparatus, and wherein, 
upon receiving said raster end command, said image completion circuit acknowledges said raster 
termination of said pertinent image element and obtains the same results without requiring null 
data for said pertinent image element that is being written in said memory. 

19. (original): A printer according to claim 15, wherein, in order to develop said low- 
resolution raster data for said complete print image, said memory has a capacity that is large 
enough to store all the raster data in a range that is equivalent to one where the print head of said 
printer covers two paths; and wherein, while said image completion circuit reads raster data 
stored in said memory that said print head requires for the current path, said image completion 
circuit writes raster data in said memory until the last raster that said print head requires for the 
next path is reached. 

20. (original): A printer according to claim 15, wherein said image completion circuit 
writes raster data to said memory in an OR write mode; and wherein said image completion 
circuit reads raster mode from said memory in a clear read mode during the last reading cycle for 
each raster, and in a normal read mode during reading cycle other than the last reading cycle. 
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21. (currently amended): A printing system comprising: 

an image data output unit which outputs an image data including high-resolution raster 
data for a first image element included in a print image and second low-resolution raster data for 
which halftoning has been processed for a second image element included in the print image; 

a hardware circuit for processing an image data including the high-resolution raster data 
and the low-resolution raster data, the hardware circuit including 

a distributor which receives the image data from the image data output unit and 
distributes the high-resolution raster data to a halftoning circuit and distributes the low-resolution 
raster data to an image completion circuit, 

an upper apparatus; 
a printer; and 

a dedicat e d printer control hardwar e circuit located in betw ee n said upper apparatus and 

said print e r, 

said dedicated printer control hardwar e circuit including: 

athe halftoning circuit for performing halftoning for the high-resolution raster data for 
athe first image element received from the distributor, said upper apparatus and obtaining fest 
low-resolution raster data for the first image element and transmitting the obtained low- 
resolution raster data for the first image element to the image completion circuit , and 

ftftthe image completion circuit for obtaining low-resolution raster data for a complete 
print image from second based on the low-resolution raster data for the first image element 
received from the halftoning cirucit and that ar e received from said upp e r apparatus for a s e cond 
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imag e element, and said first the low-resolution raster data &at -for the second image element a re 
received from said halftoning circuit for said first imag e elem e n t the distributor; and 

a printer for printing an image based on the low-resolution raster data for the complete 
print image obtained by the hardware circuit . 

22. (original): A printing system according to claim 21, wherein said first image element 
is an illustration, and said second image element constitutes characters and graphics. 

23. (original): A printing system according to claim 21 or 22, wherein said high- 
resolution raster data for said first image element, which are transmitted from said upper 
apparatus, are expressed using an upper apparatus display color system that differs from a printer 
display color system that is employed by said printer; wherein said second low-resolution raster 
data for said second image element, which are transmitted from said upper apparatus, are 
expressed using said printer display color system; and wherein said halftoning circuit also 
performs color conversion for said high-resolution raster data for said first image element that 
are transmitted from said upper apparatus display color system to said printer display color 
system. 

24. (original): A printing system according to claim 21, wherein for said low-resolution 
raster data for said complete print image said image completion circuit changes pixel order for 
interlaced printing. 

25. (original): A printing system according to claim 21, wherein a memory is provided 
for said image completion circuit, and wherein to obtain said low-resolution raster data for said 
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complete print image said first low-resolution raster data for said first image element and said 
second low-resolution raster data for said second image element are superimposed and are 
written in said memory. 

26. (canceled). 

27. (original): An upper apparatus according to claim 26, wherein said first image 
element is an illustration, and said second image element constitutes characters and graphics. 

28. (original): An upper apparatus according to claim 26, which expresses said high- 
resolution raster data for said first image element using an upper apparatus display color system 
that differs from a printer display color system that is employed by said printer, and which 
expresses said low-resolution raster data for said second image element using said printer display 
color system. 

29. (original): An upper apparatus according to claim 26, which sequentially transmits 
said high-resolution raster image for said first image element and said low-resolution raster data 
for said second image element, and which, for a raster having said first image element or said 
second image element not available, transmits a raster end command for instructing raster 
termination of a pertinent image element. 

30. (original): A computer-readable recording medium on which is stored a computer 
program for use in a computer, said computer constituting an upper apparatus, for a printing 
system for outputting image data to be printed by a printer, that outputs high-resolution raster 
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data for a first image element included in a print image and low-resolution raster data for which 
halftoning has been processed for a second image element included in said print image. 

31. (previously presented): A printer control circuit according to claim 1, wherein the 
second low-resolution raster data for the second image element is generated by performing a 
halftone process in said upper apparatus. 

32. (previously presented): A printer according to claim 11, wherein the second low- 
resolution raster data for the second image element is generated by performing a halftone process 
in said upper apparatus. 

33. (previously presented): A printing system according to claim 21, wherein the second 
low-resolution raster data for the second image element is generated by performing a halftone 
process in said upper apparatus. 

34. (previously presented): An upper apparatus according to claim 26, wherein the 
second low-resolution raster data for the second image element is generated by performing a 
halftone process in said upper apparatus. 

35. (previously presented): A computer-readable recording medium according to claim 
30, wherein the second low-resolution raster data for the second image element is generated by 
performing a halftone process in said upper apparatus. 
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36. (previously presented): A printer control circuit of claim 1, further comprising: 
an upper apparatus interface for communicating with an upper apparatus; and 

a printer interface for communicating with a printer. 

37. (previously presented): A printer control circuit of claim 36, further comprising: 
a command generation circuit which converts the low-resolution raster data for the 

complete print image into a printer command which is transmitted to the printer via said printer 
interface. 

38. (previously presented): A printing system of claim 21, wherein said dedicated 
hardware circuit further includes a printer interface for communicating with the printer. 

39. (previously presented): A printing system of claim 38 further comprising: 

a command generation circuit which converts the low-resolution raster data for the 
complete print image into a printer command which is transmitted to the printer via said printer 
interface. 
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